The application of the method of paper electrophoresis to the study of the serum proteins is now well established, but it has rarely been applied to the examination of the proteins of the cerebrospinal fluid (C.S.F.) and not at all to those of the fluids from cerebral cysts. Schneider and Wallenius (1951) have recorded their results in 14 cases, five of which were normal, while more recently Wallenius (1952) examining a larger series was unable to come to any definite conclusions about pathological material, although he found that the normal C.S.F. protein pattern followed closely that of the blood pattern. Labhart, Schweizer, and Staub (1951) examined many fluids but used a microelectrophoretic technique and not the paper strip method. Schaltenbrand (1952) has also examined a large number of fluids. One of the difficulties experienced by some workers has been to obtain an adequate concentration of protein in the fluid.
This paper records the results obtained in an examination of 70 pathological cerebrospinal fluids and of 45 The apparatus used is illus-4 trated in Fig. 1 
Results
Before consideration is given to the actual results obtained it might be useful to comment briefly upon the nature of the curves found using this method of examination. The type of protein pattern obtained from blood serum is illustrated by Fig. 2 (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.),(g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.)l (g./100 ml.) (g./100 ml.) (g./l00 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g.1100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./l00 ml.) (g./100 ml. The quantity of each of these proteins is related to that area covered by the corresponding portions of the curve. When the patterns from cyst and cerebrospinal fluids are examined it will be seen that some of these components are absent, but that albumin and y globulin are always present. The al and a2 globulins are those that may be missing, of which the former is most frequently absent.
Some of the findings are shown in the accompanying charts. Fig. 3 (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) Protein Protein (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.) (g./100 ml.)|(g./100 ml.) (g./lO ml.)| (g./100 ml.) (g./lO1 ml.) (g./100 ml.) (g./100 ml.) (g./100 mI.) (g./100 ml.) the fluid obtained at later punctures more closely resembles serum in character. The other exception is in the fluid from a cerebellar cyst associated with a haemangioblastomatous nodule in the wall. These findings agree with an opinion expressed earlier following chemical analysis in which the cyst fluid in such cases apparently originated from serum (Cumings, 1950 ). It was also noticed then that the albumin content of the cyst fluid was relatively low when compared with the total protein, more especially in the malignant group, and the present work explains this anomaly, for in this group, as can be seen from Fig. 3 , there is a relative increase in the globulin portion, more especially in the 3 globulin, or at least in a zone occupied by that fraction in normal serum. It is not yet possible to state with certainty whether this increased globulin is derived from the blood or from the tumour, but preliminary experiments on extracts from tumour tissue suggest the latter as a distinct possibility, for in two such experiments a 3 globulin and a trace only of a globulin and of albumin were obtained, but further work is needed along these lines. Meanwhile, the presence of this increased protein may be of some diagnostic value in the examination of cerebral cyst fluids, for even though it has been seen in some of the other records the diagnosis in these cases is unknown or uncertain, and it may well be that the tumours in these cases were also actively growing or malignant in nature, as was in fact true in two instances.
Consideration of the results found in C.S.F. at once make it clear that the protein patterns of these pathological fluids are not similar to those of serum, even though Wallenius (1952) found patterns in normal fluids similar to those of serum. Labhart and others (1951) , however, found a higher albumin globulin ratio in the C.S.F. compared with blood serum. Pathological conditions certainly alter the proteins and there are striking examples of this, particularly in cases of cerebral tumour, syphilis, and disseminated sclerosis. The results in the fluid from cases of cerebral tumour seen in Fig. 7 immediately recall the results seen in cyst fluids from malignant tumours. The protein patterns in some of these cerebrospinal fluids also show that ,3 globulin is relatively abundant and that it is more frequently seen when the tumour is malignant. This, too, may prove of some diagnostic value.
The fluids in cases of syphilis and disseminated sclerosis are most interesting and they show a considerable excess of y globulin, and in some cases of syphilis there is obviously more globulin than albumin, a fact which is not in accord with the statement of Walshe (1952) Fig. 8 shows the results from fluids obtained post-operatively, and in many of these cases there had been some blood in the C.S.F. previously; accordingly the patterns tend to be similar to those of serum.
Some fluids after concentration were kept for some days in the refrigerator and also at room temperature, and for one week no alteration in pattern from the original was seen at either temperature. Only one fluid, kept at room temperature for eight days, showed a small area of additional staining beyond the albumin, but in no other fluideither lumbar or ventricular-was this found, and it is felt that alteration of the protein may have taken place.
A number of sera have been examined in parallel with the C.S.F. or cyst fluid from the same patient, and in almost every case the patterns were different. One exception was seen in a patient with a glioblastoma in whom the serum also showed a relatively raised 3 globulin.
Little attempt has been made to measure the amounts of each component protein as it is generally agreed that such results do not parallel those obtained by the classical Tiselius method. However, in some cases this has been done and it may be of value in following treatment in syphilis, but usually a visual impression of the shape of the pattern is adequate for ordinary diagnostic purposes.
Summary
The results of the examination of the proteins of 70 cerebrospinal fluids and 45 cerebral cyst fluids by means of paper strip electrophoresis are recorded.
No correlation between the pattern of the serum proteins and those of the materials examined was obtained except for cyst fluids associated with cerebellar haemangioblastoma, and in cerebrospinal fluids from meningitis and post-operative conditions in which blood had been mixed with the fluid.
An excess of globulin in the position of the 3 component in serum was found in both cyst fluids and cerebrospinal fluids from cases of malignant tumours, and also in two cases from tumour tissue itself.
The Lange reaction did not exactly parallel the amount of y globulin in syphilis or in disseminated sclerosis.
